Screening and rank ordering of reversible mechanism-based inhibitors of hepatitis C virus NS3 protease using electrospray ionization mass spectrometry.
An affinity-selection study using size exclusion chromatography (SEC) combined with off-line electrospray ionization mass spectrometry (ESI-MS) was performed on libraries of peptidic α-ketoamide inhibitors directed against the hepatitis C virus (HCV) NS3 protease. A limiting amount of HCV NS3 protease (25 µM) was incubated with equimolar amounts (100 µM) of 49 reversible mechanism-based ketoamide inhibitors, previously grouped into seven sets to ensure clearly distinguishable mass differences of the enzyme-inhibitor complexes (>10 Da). The unbound compounds were separated rapidly from the protease and the protease-inhibitor complexes by SEC spin columns. The eluate of the SEC was immediately analyzed by direct-infusion ESI-MS. An enzyme-inhibitor complex, with a molecular mass corresponding to the NS3 protease binding to the preferred inhibitor, SCH212986, was the only molecular species detected. By increasing the molar ratio of HCV NS3 protease to inhibitors to 1:2 while keeping the inhibitors' concentration constant, the complex of the second most tightly bound inhibitor, SCH215426, was also identified. Although the potencies of these inhibitors were virtually un-measurable by kinetic assays, a rank order of CVS4441 > SCH212986 > SCH215426 was deduced for their inhibition potencies by direct competition experiment with CVS4441 (K(i)*>80 µM). As discussed in the article, through judicious application of this strategy, even large libraries of fairly weak, reversible and slow-binding inhibitors could be rapidly screened and rank ordered to provide critical initial structure-activity insights.